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(54) Voice-dialling system using both spoken names and initial letters in recognition 



(57) A system for dialing a telephone by voice re- 
ceives from a user a spoken name corresponding to a 
telephone number that the user desires to call and at 



least one initial. The systems uses both forms of speech 
information to retrieve a stored telephone number that 
corresponds to a stored name that best matches the 
spoken name. 
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D script ion 

Background Art 

This application relates to U.S.S.N. 08/726,604, en- 
titled "Voice-Dialing System Using An Adaptive Model 
of Calling Behavior," filed October 7, 1996 and incorpo- 
rated herein by reference. 

Technical Field 

This invention relates generally to systems for tele- 
phonic communications with audio message storage 
and retrieval and : more particularly, to telephonic com- 
munications involving repertory or abbreviated call sig- 
nal generation and abbreviated dialing. 

Voice-dialing systems enable telephone users to 
speak the name of an individual or destination into the 
microphone of a telephone handset to initiate a tele- 
phone call. Voice-dialing thus allows a connection to be 
made directly, and avoids the necessity of dialing tele- 
phone numbers or looking up names to locate corre- 
sponding telephone numbers and then dialing the num- 
bers. 

Examples of experimental voice-dialing systems 
appear in L R. Rabiner J. G. Wilpon, and A. E. Rosen- 
berg, P A voice-controlled, repertory-dialer system," Bell 
System Technical Journal, Vol. 59, No. 7 (September, 
1 980), and U.S. Patent No. 4,348,550 to Pirz et al. Long- 
standing problems with such systems, however, limited 
their performance in terms of both accuracy and com- 
putational speed. 

Recent advances in automatic speech recognition 
have improved performance dramatically, particularly 
for systems that are not trained to a particular speaker, 
which have, until recently, performed much worse than 
systems trained to particular speakers. In addition, the 
increasing computational and memory capacity and de- 
creasing cost of computing hardware have significantly 
improved the commercial viability for the simpler appli- 
cations of speech recognition such as voice-dialing. 

Limitations on the performance of voice-dialing sys- 
tems, however, still significantly reduce their commer- 
cial applicability. Such systems frequently make mis- 
takes, the rate of error increasing with increasing vocab- 
ulary size, changes in environment, unusual accents, 
and the use of foreign or unusual names that might be 
difficult to pronounce. This limited accuracy restricts the 
possible range of applications for conventional systems 
to those with limited vocabularies, tightly controlled en- 
vironments, and small user populations. There are also 
restrictions placed on the hardware platforms on which 
the systems can run. 

It is therefore desirable to seek techniques that will 
improve the accuracy, speed, and ease of use of voice- 
dialing systems. A number of alternative techniques 
have been used in the past. One approach uses an in- 
teractive scheme in which the user is asked to verify the 



name before dialing (e.g., "Did you say Amanda Gra- 
ham?"), and presenting a different name if the user says 
"No." See, for example, U.S. Patent No.5,222,121 to 
Shimada, and U.S. Patent No. 5,301 ,227 to Kamei et al. 

5 

Disclosure of the Invention 

There is, therefore, a need to improve the accuracy 
of voice-dialing systems. In accordance with the present 
io invention, performance and ease of use of a voice-dial- 
ing system can be improved by providing a selection 
procedure that enables users to select a stored name 
corresponding to a spoken name by inputting one or 
more spoken-letters associated with the spoken name 
is when the system indicates that the spoken name alone 
is insufficient to select a name to initiate a telephone call. 

In accordance with the present invention, as em- 
bodied and broadly described herein, a method for dial- 
ing a telephone by voice, comprises the steps of (a) re- 
20 ceiving from a user a speech pattern corresponding to 
a name in a directory the user intends to call and at least 
one spoken letter associated with the name, and (b) re- 
trieving a telephone number corresponding to a name 
associated with the speech pattern. The names in the 
2S directory may be represented by a sequence of ortho- 
graphic letters, in which case the retrieving step may in- 
clude the substeps of converting sequences of ortho- 
graphic letters corresponding to the names in the direc- 
tory into sequences phonemes, and comparing the se- 
30 quences phonemes to the speech pattern to identify a 
sequence of phonemes for a name in the directory that 
best matches the speech pattern. Alternatively, the 
names in the directory may be represented by sound 
patterns, in which case the retrieving step may include 
35 the substeps of converting the sound patterns for the 
names in the directory to orthographic letters, and com- 
paring the orthographic letters for the names in the di- 
rectory with an orthographic representation of the spo- 
ken letter. In another alternative, when the names in the 
40 directory are represented by a sequence of orthographic 
letters, the retrieving step may include the substep of 
comparing the names in the directory with the speech 
pattern using a phoneme-level representation for the 
names as an intermediary. 
45 in accordance with another aspect of the present 
invention, as embodied and broadly described herein, 
a method for dialing a telephone by voice, comprises 
providing a directory of different names represented by 
phoneme strings and corresponding telephone num- 
50 bers, said phoneme strings including initials for each of 
the directory names, and providing a user with access 
to the directory to initiate a telephone call by inputting a 
speech pattern corresponding to a name in the directory 
and at least one letter for the name. The input speech 
55 pattern and letter being compared with the phoneme 
strings of the directory to select from the directory a tel- 
ephone number for one of the directory names that best 
matches the name of the input speech pattern. 
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In accordance with yet another aspect of the 
present invention, as embodied and broadly described 
herein, a method for dialing a telephone by voice, com- 
prises receiving from a user a speech pattern, the 
speech pattern indicating a name corresponding to a tel- 5 
ephone number that the user intends to call. The speech 
pattern includes a spoken name and at least one letter 
corresponding to the spoken name. The method in- 
cludes steps of utilizing the speech pattern to identify a 
portion of a directory containing different names and 
corresponding telephone numbers, providing to the user 
a selection of names from the directory determined to 
best match the speech pattern, and initiating a tele- 
phone call to one of the telephone numbers in accord- 
ance with the user's selection of a name. 

In accordance with still another aspect of the 
present invention, as embodied and broadly described 
herein, a method comprises the steps of receiving from 
a user a speech pattern corresponding to a name in a 
directory the user intends to call, presenting the user 
with a name determined to correspond to the speech 
pattern, and receiving from the user an indication as to 
whether the presented name correctly matches the 
name the user intends to call. The indication includes at 
least one spoken letter associated with the name the 
user intends to call. This method may further include a 
step of retrieving a telephone number corresponding to 
a name associated with the speech pattern and spoken 
letter. 

The present invention, as embodied and broadly 
described herein, may include apparatus having to com- 
ponents configured to perform functions similar to those 
performed in the methods summarized herein. 

Brief Description of the Drawings 

The accompanying drawings, which are incorporat- 
ed in and constitute a part of this specification, illustrate 
an implementation of the invention and, together with 
the description, explain the goals ; advantages, and prin- 
ciples ol the invention. In the drawings, 

FIG. 1 is a flow chart of a procedure used to initiate 
telephone calls according to a preferred implemen- 
tation of the voice-dialing system of the present in- 
vention; 

FIG. 2 is a block diagram of a PBX-based system 
in which the present invention may be implemented; 
and 

FIG. 3 is a block diagram of a personal directory 
system in which the present invention may be im- 
plemented. 

B st Mode for Carrying Out th invention 

Reference will now be made in detail to an imple- 
mentation of the present invention as illustrated in the 
accompanying drawings. Wherever possible, the refer- 



ence numbers used in the drawings will appear in the 
following description to refer to the same or like parts. 

A. Introduction 

A voice-actuated dialing system according to the 
present invention is built around a directory stored in the 
memory of a computer that holds names and associated 
telephone numbers. A person can use the system either 
locally, by picking up a telephone and speaking the 
name associated with the desired number, or by con- 
necting from a remote location and speaking the name. 
The invention may be implemented in a personal com- 
puter having a telephone interface card and software to 
perform speech recognition and speech synthesis, to di- 
al a telephone number, and to control the voice-dialing 
system. It may also be used to provide automatic direc- 
tory assistance by speaking the number aloud rather 
than dialing it. 

The architecture of the system consists of a speech 
recognition component, a speech synthesizer, and a 
controller. The first two components may use conven- 
tional techniques, with the speech recognition compo- 
nent recognizing input speech patterns representing 
names and comparing those patterns against stored 
names, and the speech synthesizer generating and out- 
putting spoken phrases, including the stored names. 
The controller, however, uses a unique procedure to 
control the selection of stored names. 

In particular, the controller uses a procedure in 
which the speech recognition component matches a 
spoken name against representations of different 
names in the directory to produce the name of the per- 
son that, based on a comparison ol speech patterns for 
the spoken name with the speech patterns for stored 
names, the user most likely desires to calk The control- 
ler also engages the synthesizer to present the selected 
name to the user for verification. If the name presented 
is correct, the controller initiates another procedure to 
dial the corresponding telephone number in the stored 
directory. Alternatively, the controller permits the user to 
input individual spoken letters associated with the spo- 
ken name to facilitate the name selection process when 
the initial selection fails. 

B. Voice-Dialing Controller Procedure 

FIG. 1 shows a flow chart 1 00 of a voice-dialing pro- 
cedure 100 that the controller uses to initiate telephone 
dialing. The steps of procedure 100 are preferably im- 
plemented in software. 

Flow chart 100 assumes that a user has previously 
created and stored, such as on a hard disk, a directory 
of names and associated telephone numbers. One con- 
ventional software package that may be used to create 
such a directory is Microsoft Schedule+tg), developed by 
Microsoft Corporation. This package includes a "con- 
tacts'' capability for entering names and telephone num- 
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bers, the database of which can be access d remotely 
by other application programs running under the Win- 
dows 95® operating system. 

The speech recognition component processes the 
input speech data and attempts to match it against the 
set of stored representations corresponding to each 
name in the directory. In a speaker-independent recog- 
nition system, these representations are orthographic, 
consisting of sequences of letters spelling the names. 
A speech recognition system typically processes incom- 
ing speech in terms of the phoneme representations that 
correspond to the stored orthographic representations 
by means of rules for converting between phonemic and 
orthographic representations. An example of a speech 
recognition system with the desired capabilities is the 
"Model asr1500/M" speech engine Irom Lernout & 
Hauspie Speech Products N.V. : leper, Belgium. This 
speech recognition system can run on a personal com- 
puter with a Pentium® microprocessor in close to real 
time without needing an additional coprocessor. 

The speech recognition component can also use 
speaker-dependent technology, with names stored with 
phonemic representations. Such systems also require 
rules for converting phonemic representations to ortho- 
graphic representations to process input letter sequenc- 
es in selecting names. 

Users wanting to place calls using the voice-dialing 
capability press a preset button on their telephone in- 
strument or dial an extension that connects to the con- 
troller for the voice-dialing system. The controller then 
invokes the speech synthesizer to play "Who do you 
want to cair to the user via synthesized or recorded 
speech (step 110). The system then enters a wait state 
during which it waits for speech input from the user. Al- 
ternatively, if the user does not speak a name after some 
predetermined period, control may pass back to ask the 
user who he or she wants to call (step 110). 

The controller then engages the speech recognition 
component to receive speech input for a name (step 
1 20), and the speech recognition component processes 
the speech input by comparing it to the corresponding 
representations in the directory for each name. The 
component determines the name in memory that best 
matches the speech input (step 130), and instructs the 
speech synthesizer to play a combination of recorded 
and synthesized speech, "Did you say <name>? ( , 
where <name> is the synthesized speech from the 
stored representations corresponding to the best 
matching name (step 140). 

The controller then waits to receive a response from 
the user (step 150). If the speech recognition compo- 
nent determines that the user said "Yes," the controller 
looks up the appropriate telephone number (step 170) 
and proceeds to dial it (step 1 80). Control procedure 1 00 
is then finished. 

If the user does not recognize the name as being 
the name of the person he intended to call, he can re- 
spond in one of two proper ways (step 160): By saying 



"No" or by speaking one or more initials as input. Al- 
though new users may simply say "No,'' experienced us- 
ers will know to speak the initials corresponding to the 
first and last names, or to the first, middle, and last 
5 names. Alternatively, users may spell the full first and/ 
or last name. In all cases, initial input accelerates the 
voice recognition process. 

If the user enters such initials (step 160: initial in- 
put), the speech recognition component integrates the 
10 resulting information together with the name previously 
spoken to determine the name in the directory that is the 
best match (step 1 30). The controller then engages the 
speech recognizer to play "Did you say <name>?" with 
the new name (step 140), and the process continues. 
is if the user replies "No" either because the user is 
new to the system and does not know about entering 
initials, or has unsuccessfully tried to use initials (step 
160: "No"), the system will test whether the user has al- 
ready used initials (step 190). If so. the controller will 
20 instruct the speech recognition component to obtain the 
next best matching name (step 220) and the speech 
synthesizer to play "Did you say <name>?" (step 140). 

If the initials have not been entered (step 190), the 
controller directs the speech synthesizer to play "Please 
25 enter the initials of the person you want to call" (step 
200), and then waits to receive the initials (step 210). 
Once the initials are received, control passes to select 
a stored name that best matches the spoken name and 
letter sequence (step 130), and the process continues 
30 in the manner explained above. 

If the user fails to respond or responds in a manner 
that is not recognizable by the system when requested 
to confirm a match (step 160: other), the controller in- 
structs the speech synthesizer to play "I don't under- 
35 stand you" (step 230). Subsequently, process flow con- 
tinues with step 110. 

A number of variations on procedure 100 are also 
possible. For example, the system may ask the user di- 
rectly for both the name and the initials of the desired 
40 name before any attempt to recognize the name is 
made. Also, other letter sequences may be used, par- 
ticularly spelling out part or all of the first, last, or both 
names. 

The determination of the best matching name using 
45 both the spoken name and spoken letter initials uses an 
"N best" matching algorithm in which possible matches 
are provided by the speech recognition algorithm in a 
list in decreasing best match together with a measure 
of the quality of that match. This is done for the name 
50 and for each of the letters. A calculation is made of the 
confidence level for each of the matches, and an overall 
estimate is determined ol the best N matching names 
on the basis of all sources of information. This list of 
overall N best matching names is used to provide to the 
55 user the synthetically spoken name for verification, con- 
tinuing to next best matches should the user respond to 
the verification request with a "No 0 
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C. PBX-Based System Architecture 

The voice-dialing system according to the present 
invention is particularly suitable for use with PBX-based 
systems. Such systems control calls from multiple tele- s 
phones at a physical or virtual site. 

FIG. 2 illustrates an exemplary PBX-based voice- 
dialing system 300 System 300 includes PBX system 
310, random access memory (RAM) 320, hard disk 330, 
and microprocessor 340. PBX system 310 also con- io 
nects telephones 352, 354, 356, and 358 to a public 
switched telephone network. A typical PBX would have 
tens to hundreds of these lines. PBX system 310 may 
be a Northern Telecom Meridian 1® PBX system, with 
a T1 digital connection between microprocessor 320 
and PBX system 310. 

Microprocessor 340 may be a conventional micro- 
processor such as a Pentium processor. RAM 320 and 
hard disk 330 may also be conventional. In operation, 
however, they store the programs for the speech recog- 
nition component, speech synthesizer, and controller for 
voice-dialing. They also store the directory of names 
and corresponding telephone numbers that is available 
to users for purposes of implementing voice-dialing ac- 
cording to the present invention. The directory of names 
stored on hard disk 330 is updated from a directory 
maintained in PBX system 310. 

When a user picks up the handset of one of the tel- 
ephones 352-358 and initiates voice-dialing, the control- 
ler begins operation and microprocessor 340 executes 
software for control procedure 1 00 and the functions of 
the speech recognition component and speech synthe- 
sizer. When the user confirms the selection of a name 
from the stored directory, microprocessor 340 instructs 
PBX system 31 0 to place a call to the stored telephone 
number for the selected name. 

D Personal Voice-Dialing System 

FIG. 3 shows another architecture in which the 
voice-dialing system according to the present invention 
may be implemented. Personal directory system 400 in- 
cludes hardware for a standard personal computer (for 
example, an IBM compatible personal computer); to- 
gether with some additions related to telephony, and an 
ordinary telephone 490. 

System 400 consists of RAM 410, hard disk 420, 
telephone port 430, microprocessor 440, mouse 450, 
keyboard 460, video display 470, and telephone port 
480. These components may be standard off-the-shelf 
hardware. For example, microprocessor 440 may be a 
Pentium processor and video display 470 may be a NEC 
MultiSync 3V monitor. Telephone port 430 connects mi- 
croprocessor 440 to a public switched telephone net- 
work, and telephone port 480 connects microprocessor 
to telephone 490. 

The input/output devices, i.e., mouse 450, key- 
board 460, and monitor 470, may be used to create a 



directory of names and telephone numbers used for 
voice-dialing. Telephone 490 may be used for the user 
to interface with the speech recognition component to 
create the stored representations lor the names in the 
directory. 

A standard graphical user interface for a conven- 
tional database application may be used for this func- 
tion. The conventional database application, however, 
must interface with both the speech recognition compo- 
nent and speech synthesizer in the manner described 
above. 

Alternatively, telephone port 480 and telephone 490 
may be replaced by a microphone and speaker connect- 
ed directly to microprocessor 440 via appropriate digital- 
to-analog and analog-to-digital converters and amplifi- 
ers. In this configuration, the microphone and speaker 
would be used for voice-dialing and data input. 

When a user picks up the handset of telephone 490 
and initiates voice-dialing, the controller begins opera- 
tion and microprocessor 440 executes software for con- 
trol procedure 100 and the functions of the speech rec- 
ognition component and speech synthesizer. When the 
user confirms the selection of a name from the stored 
directory, microprocessor 440 places a call to the stored 
telephone number for the selected name. 

D. Conclusion 

Performance of voice-dialing systems can be im- 
proved by providing a selection procedure that enables 
users to select a stored name corresponding to a spo- 
ken name by inputting one or more spoken letters as- 
sociated with the spoken name. This increases the ac- 
curacy of the automatic speech recognition component 
in matching of incoming spoken names with names 
stored in the directory. It also makes voice-dialing sys- 
tems easier to use. 

The present invention also facilitates fast and accu- 
rate voice-dialing within a site using a PBX system. Ac- 
cording to this approach, a site-wide directory permits 
all users connected to the PBX system to use voice-di- 
aling quickly, easily, and efficiently to make telephone 
calls. 

The foregoing description of an implementation of 
the invention has been presented lor purposes of illus- 
tration and description. It is not intended to be exhaus- 
tive or to limit the invention to the precise form disclosed. 
Modifications and variations are possible in light of the 
above teachings or may be acquired from practice of the 
invention. For example, the above description relates to 
voice-dialing systems, whereas, the present invention 
may be implemented in connection with other types of 
systems that use a directory including speech patterns 
and employ voice input to select names or other identi- 
fiers from the directory. Voice-mail systems are an ex- 
ample of such other systems. The scope of the invention 
is defined by the claims and their equivalents. 
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Claims 

1 . A method for dialing a telephone by voice, compris- 
ing the steps of: 

receiving from a user a speech pattern corre- 
sponding to a name in a directory the user in- 
tends to call and at least one spoken letter as- 
sociated with the name; and 
retrieving a telephone number corresponding 
to a name associated with the speech pattern. 



2. The method of claim 1 , wherein the names in the 
directory are represented by a sequence of ortho- 
graphic letters, and wherein the retrieving step in- 
cludes the substeps of: 

converting sequences of orthographic letters 
corresponding to the names in the directory into 
sequences phonemes; and 
comparing the sequences phonemes to the 
speech pattern to identify a sequence of pho- 
nemes for a name in the directory that best 
matches the speech pattern. 

3. The method of claim 1 , wherein the names in the 
directory are represented by sound patterns, and 
wherein the retrieving step includes the substeps of: 

converting the sound patterns for the names in 
the directory to orthographic letters; and 
comparing the orthographic letters for the 
names in the directory with an orthographic rep- 
resentation of the spoken letter. 

4. The method of claim 1 , wherein the names in the 
directory are represented by a sequence of ortho- 
graphic letters, and wherein the retrieving step in- 
cludes the substep of: 

comparing the names in the directory with the 
speech pattern using a phoneme-level representa- 
tion for the names as an intermediary. 

5. A method for providing voice-dialing assistance to 
user, comprising the steps of: 

providing a directory of different names repre- 
sented by phoneme strings and corresponding 
telephone numbers, said phoneme strings in- 
cluding initials for each of the directory names; 
and 

providing a user with access to the directory to 
initiate a telephone call by inputting a speech 
pattern corresponding to a name in the directo- 
ry and at least one letter for the name, the input 
speech pattern and letter being compared with 
the phoneme strings of the directory to select 
from the directory a telephone number for one 



15 



20 



25 



of the directory names that best matches the 
name of the input speech pattern. 

6. A method for providing voice-dialing to users, com- 
s prising the steps of: 

receiving from a user a speech pattern, the 
speech pattern indicating a name correspond- 
ing to a telephone number that the user intends 
io to call, said speech pattern including a spoken 

name and at least one letter corresponding to 
the spoken name; 

utilizing the speech pattern to identify a portion 
of a directory containing different names and 
corresponding telephone numbers; 
providing to the user a selection of names from 
the directory determined to best match the 
speech pattern; and 

initiating a telephone call to one of the tele- 
phone numbers in accordance with the user's 
selection of a name. 

7. A method comprising the steps of: 

receiving from a user a speech pattern corre- 
sponding to a name in a directory the user in- 
tends to call; 

presenting the user with a name determined to 
correspond to the speech pattern; and 
receiving from the user an indication as to 
whether the presented name correctly matches 
the name the user intends to call, said indica- 
tion including at least one spoken letter associ- 
ated with the name the user intends to call. 

8. The method of claim 7 further comprising the step 
of: 

retrieving a telephone number corresponding 
to a name associated with the speech pattern and 
spoken letter. 

Apparatus for dialing a telephone by voice, compris- 
ing: 

a receiver configured to receive from a user a 
speech pattern corresponding to a name in a 
directory the user intends to call and at least 
one spoken letter associated with the name; 
and 

retrieving mechanism configured to retrieve a 
telephone number corresponding to a name as- 
sociated with the speech pattern. 

10. The apparatus of claim 9, wherein the names in the 
55 directory are represented by a sequence of ortho- 
graphic letters, and wherein the retrieving mecha- 
nism includes: 
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a converter configured to convert sequences of 
orthographic letters corresponding to the 
names in the directory into sequences pho- 
nemes; and 

a comparator configured to compare the se- s 
quences phonemes to the speech pattern to 
identify a sequence of phonemes for a name in 
the directory that best matches the speech pat- 
tern. 

10 

11. The apparatus of claim 10, wherein the names in 
the directory are represented by sound patterns, 
and wherein the retrieving mechanism includes: 

a converter configured to convert the sound is 
patterns tor the names in the directory to ortho- 
graphic letters; and 

a comparator configured to compare the ortho- 
graphic letters for the names in the directory 
with an orthographic representation of the spo- 20 
ken letter. 

12. The apparatus of claim 10, wherein the names in 
the directory are represented by a sequence of or- 
thographic letters, and wherein the retrieving mech- 2s 
anism includes: 

a comparator configured to compare the 
names in the directory with the speech pattern using 
a phoneme-level representation for the names as 
an intermediary 30 

13. Apparatus for providing voice-dialing assistance to 
user, comprising: 

means for providing a directory of different 35 
names represented by phoneme strings and 
corresponding telephone numbers, said pho- 
neme strings including initials for each of the 
directory names; and 

means for providing a user with access to the 
directory to initiate a telephone call by inputting 
a speech pattern corresponding to a name in 
the directory and at least one letter for the 
name, the input speech pattern and letter being 
compared with the phoneme strings of the di- 45 
rectory to select from the directory a telephone 
number for one of the directory names that best 
matches the name of the input speech pattern. 

14. Apparatusforprovidingvoice-dialingtousers.com- 50 
prising: 

a receiver configured to receive from a user a 
speech pattern, the speech pattern indicating a 
name corresponding to a telephone number 55 
that the user intends to call, said speech pattern 
including a spoken name and at least one letter 
corresponding to the spoken name; 



identifying mechanism configured to utilize the 
speech pattern to identify a portion of a direc- 
tory containing different names and corre- 
sponding telephone numbers; 
selection mechanism configured to provide to 
the user a selection of names from the directory 
determined to best match the speech pattern; 
and 

an initiator configured to initiate a telephone call 
to one of the telephone numbers in accordance 
with the user's selection of a name. 

15. Apparatus comprising: 

a receiver configured to receive from a user a 
speech pattern corresponding to a name in a 
directory the user intends to call; 
presenting mechanism configured to present 
the user with a name determined to correspond 
to the speech pattern; 

said receiver configured to receive from the us- 
er an indication as to whether the presented 
name correctly matches the name the user in- 
tends to call, said indication including at least 
one spoken letter associated with the name the 
user intends to call; and 

retrieving mechanism to retrieve a telephone 
number corresponding to a name associated 
with the speech pattern and spoken letter. 

16. The apparatus of claim 15 further comprising: 

retrieving mechanism configured to retrieve a 
telephone number corresponding to a name asso- 
ciated with the speech pattern and spoken letter. 
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